General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



/ . . 

A D V A N C E D* K I N E T I C S, INC. 


INSTRUCTION MANUAL 
OPTICAL EFFECTS MODULE 
ELECTRONIC CONTROLLER & PROCESSC R 
MODEL OEMCP 


(MISA-CB-1*»4125) I8STHOCTIOB H&H04L, 

OPTIC BL EFFECTS HOD DIE BLECTHOMIC COHTfiOLLEB 
MD PBOCESSOB, HODEt CEHCP (Advanced 

G3/33 


H76- 15377 

Onclas 

07^^69 


Moinufbctured for 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEORGE C . MARSHALL SPACE RIGHT CENTER 

HUNTSVILLE, AUBAMA 35312 ; 

r 


Date: November 14, 1975 
Reference No.: 1054-303 

Customer P.O. No.: NAS8-31334 
Checked By: 





' * » 

ADVANCED- KINETICS, INC 

TA3LE OF CONTENTS 

I ) INTRCX>UCTION 

li) SPKIFICATIONS 

III ) CIRCUIT DESCRIPTION 

A) SIGf>4AL PROCESSING AND CHOPPER . . . . 

B) SEQUENCER AND CONTROLLER 

C ) POWER SUPPLY 

IV ) OPERATING INSTRUCTIONS 

A) FRONT PANEL 

B) BACK PANEL 

V ) CALIBRATION PROCEDURE 

A } SAMPLE TIMER CALIBRATION 

B ) CHOPPER SPEED ADJUSTMENT 

C ) DAC OFFSET AND FULL SCALE ADJUSTMENT . 

VI ) TROUBLESHOOTING PROCEDURE 

TABLE I CPI, OEME to OEMCP Interface 

TABLE II CP2, Digital Outputs 

DRAWING 1 Optical Effects Module Block Diogrcim 

DRAWING 2 ^M Sequ^icer Timing DlagrcRn 

DRAWING 3 OEM Wiring Diagram 

DRAWING 4 OEM Power Supply 

DRAWING 5 Analog Divider & Chopper Controller 

DRAWING 6 OEM Sequencer & Controller, PCB-078 


PAGE 

1 

. 2 
4 
. 4 
7 
10 
11 
11 
14 
16 
16 
16 
17 
19 



« 

ADVANCED’KINETICS, INC. 

I ) INTROniXITION 

The OEM-1 Electronic Module is comprised of basically four subsystems: 

i ) The signal processing and display, 

ii ) The stepper motor controls, 

iii ) The chcpper controls, 

iv ) The CC-DC invertor. 

Each of these subsystems will be discussed in detail within this Instruction Manual. 

The OEM-1 module controls the sample wheel so that the relative trons- 
mittance of the somples can be compared to the clear aperture posit*on. The 3-1/2 
digit DVM displays the clear aperture signal level as well os the ratio of the remaining 
sample positions relative to the clear aperture position. The scimple w'heel position is 
decoded so that the signals and ratios can be correloted to the data. The OEM is 
automcticoliy reset to the on initial hJrn-on and con be reset to the “0“ position by 
actuating o h'cnt panel switch. The sample wheel can be interrupted to change samples 
or induce o longer integration time if desired by a front panel command. Integration 
times from 1-50 secon<b are provided at the front panel . BCD data for external 
Interfacing is provided. 
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i! ) SPECIFICATIONS 

OEM £iectronic$ 

Analog Divider Accurac/ 
RoHo Accuracy 
DVM Accuracy 
DVM Tamp. Coefficient 
DVM F. S. Sensitivity 
DVM Resolution 
DVM input Irr.pedonce 
DVM Digital Outputs 

DVM Reading Rate 

System Sample Time 

Maximum Input 

Input Polarity 

J Analog Output 
o 

2 ^ Aruilog Output 
Analog Output 
Number of Sample Positions 
Position Indicators 

Position Data 


i 0.25% for I > 100 mV 
o 

< 0.4%; ( r = 10 V ) 

O 

0. 05% Reading ± 0.05% F.S. 
* 0.005% R/®C 

19.99 V 
10 mV 
1 A/tohm 

Pcrollol BCD, TTL Compatible, 
1-2-4-8 Code 

Up to 10/ sec 

1 , 2, 5, 10, 20 and 50 sec 

■t 10 voc 

Posi rive 
+ 10 VMax 
+ 10 V .VVax. 

+ 10 V Max 
8 

front Panel LTD Indicators. 
One far each position. 

FViraliel BCD, TTL Compctiblo 
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Data Read/ 

Chopping Froquenc/ 

D / A Uneorit/ 

Power Requirements 
Dimensions 
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T ;1 Compatible; one at DVM reading 
r ..o v..;d one ANDed function of DVM 
+ Sample Timer Rate 

s:; 15 Hz 

0«G5% ( 25**C } of full scale 
0.075% ( 0 - 70®C ) of full scale 

+ 28 VDC, 130 W( Max. ) 

5-1/4" X 19" X 17" 


ORIGINAL PA6S IB 
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HI ) CIRCUIT DESCRIPTION 

The OEM-1 has tivee printed circuit boards; 

I ) The Signal Processing and Chopper Electronics, PCB-080, 

ii ) The “ Sequencer and Controller " board, PCB-078, 

iii ) The Powrer Supply board, PC5-079. 

The functions of these boards are described In the following text. 

A ) SIGNAL PROCESSING AND CHO?PER 

The light source is modulated by a stable chopper netwcdc consisting of 

a DC motor, the choppy blade, the rate detector, and the speed controller. 

The controller output is proportional to the error signal generated by the 

difference between the rote feedback end a stable internal reference signal. 

The modulated light is detected by the EMR photomultiplier tube ( PMT ) as it 

passed through the sample wheel apertures. The output of the PMT is channelled 

into a lock-in amplifier ( to be supplied by NASA ) which is sj'ochronized to the 

modulation frequency of the chopper wheel . The chopper reference output signal 

is ovailable at the OEM-1 front panel, labelled Chopper Monitor. The output 

of the Icck-in amplifier must be positive with a moKlmum amplitude of + 10 V, 

For optimum ratio accuracy, the clear aperture signal, J* , should be as close 

o 

to + 10 VDC as possible. Tho lock-In err, pMfler is attached to the OEM 
electronic module via the bjffcr omplificr. The output of the buffer is made 


( i- fOOR 
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avaiicbie at the front panel, labelled f . This output monitors the voltage of 

n 

the lock-in signal and provides an analog output for each sample wheel position. 

The buffer output is connected to the analog divider and to the DVM ( digital 

voltmeter ) input relay. The CVM input relay is in the J position only 

o 

v/hen the sample wheel is in the clear aperture position. The clear aperture 

signal , is digitized and displayed on the 3”1/2 digit OVM. The ^0 

output of the DVM is stored in the storage resistors until the system is either 

manually reset or the sample wheel has moved oil the way around back to the 

I position. A 3-1/2 digit D / A converter is used to convert tho digital I 
o o 

information beck into the analog domain . The D / A output is maintained 

stable regardless of the length of the sample time selected. Thus, analog 

sample and hold omplifiers have been eliminated which would otherwise 

cause ratio errors ckie to the finite droop in their outputs. 

Thus, the D / A output provides a stable end accurate reference 

level for the analog divider. This output is also ovailable at the front panel 

labelled J . 

o 

After the has been digitized, stored and converted back to the 

analog domain, the DVM input relay is switched to the I /I position as 

n o 

the sample wheel indexes to a new position. Thus, the analog divider now has 
two inputs: 

i ) The stable, stored j level and, 

o 

ii } The different level conespending to a new aperture position. 
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The output of the analog divider is digitized and displayed on the DVM. 

The ratio T^/ 1 ^ t where is the signal correrponding to the seven otlrer 

aperture positions ( n * I -» 7 ), is displfiyod sequentially as the stepper motor 

drives the sample wheel around to the initial I position. When the J 

o o 

position is reached again, the DVM selector switch is commanded to the 

position. The new I value is digitized, stored and converted, as before, 
o 

to provide a new J reference for the next revolution of the sample wheel . 
o 

If for any reason the J signal is greater than the I signal, the front 

n o 

panel Error light will Illuminate. The could happen, for example, if the 
lock-in sensitivity v/as chonged In the middle of the sample wheel indexing 
piocess. The front panel Overload indicator will illuminate if the signal input 
ever exceeds + 10 VDC, These two indicators functions are also available in 
TTL levels for digital processing to indicate erroneous data. 

Whenever the pow’ is Initially turned on or a reset command is given, 
the system will automatically seek the position and store a new value 
for the rotio comporison. The CVM's 3C.D outputs are available along with 
data ready transfer pulses and sample wheel position data. These outputs cen 
be connected to external peripheral equipment for farther storage end / or 
processing. The DVM's digital o*jtputs include the value and the ratio 
(n = 1-7). 

n o 
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B) SECUENCER AND CONTROLUEP. 

Th« control subsystem performs cii the functions to properly correlote 

the sample wheel position and the signc:! being processed. To best understand 

the operation, refer to Figure ^ 1 and Figure ^ 2 for the following discussion. 

When the unit is first turned on, a " power-on reset " command is 

initiated which enables the stepper motor index clock . This clock d’ives tne 

stepper motor, via the motor dtiver circuitry, which in turn ^ins the son^ie 

wheel. In Figure ^ 2, position 4 wos initially assumed. The stepper motor 

continues to Index until the ” 0 “ ( ) position is reached. Position sensors 

are used to distinguish the J position from the other positi<xis. During this 

o 

indexir^ process, the system registers are reset to zero to eliminate initial 
errors. 

When the J position is reached, the J position sensor goes high and 
o o 

the * 0 " front panel light goes on. This enables the sample timer whose time 

interval can be selected at the front pa.^el . The J position is maintained 

o 

for the preselected sample time interval . On the leading edge of the 
subsequent sample timer output pulse, a couple of things happen: 

i ) A data ready ( transfer ) pulse is generated so that the 

digitized data from the DVM con be stored In external 
peripheral equipment, and 

ii ) the DVM's BCD data Is transferred into the storage register 

and stored until the next J position is reached. 
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The D / A cfsnvertcr therefore mcirnolrss the stobie analog signal ot the Input 

of the analog divider for the remaining cycle. 

On the sample timer's output iiailing edge, the stepper motor is 

commanded to index to the next ( 1 ) position. When the " 1 " position 

( referring to aperture ) is reached, the " 1 " position light comes on. 

In oddition, the DVM input relay is actuated tc the J / X position. 

n o 

This switch position is maintained until the next J position is reoched- Thus, 

o 

the DVM displays the ratio of J, /j . The digitized I, / 1 Information 

I c I o 

is strobed out to peripheral equipment v < >. the leading edge of the nort scvnpie 

timer output pulse oppears. This allows the digital output to be av;itloble only 

after the «id of the integration time generated by tiio sompie timer. The 

loch-in amplifier time constant should be selected in accordance with the 

sample timer settir^. If desired, however, tliO digital output can be 

tronsferred at the DVM's reading rate ( up to 10 rcadinr;^ / sec ) since two 

data ready TTL levels are provided. One comes directly from the DVM and the 

other is an ANDed function of the DVM and the sample timer logic. The ANDed 

dote ready level occurs after the motor indexes to a nev/ position and the 

sample timer intervol has expired. The position data decoder will always provide 

the necessary information to correlate the signal data vrith the position data. 

This process continues sequentially and automotlcally until the next 

I position is reochod. A new/ volue I:; orain displayed and stored ond 
o O' 

the indexing process continues, as befene. The time intern'ol betv/ccsn the 

original 
OF POOR QOALrro 
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scmple posiHons !s ccnftro!!od by a fron^ panel switch with 1, 2, 5, 10, 20 
and 50 second positions. Each position i:> displayed ot the front panel by on 
iliuminoted LED indicator light. 

The indexing process may be indefinitely held in the desired position 
by actuating the interrupt switch. 

This switch disobles the sample timer. This switch can be used to stop 

the wheel without resetting it to the J ; osltion. Use this switch to stop the 

o 

wheel when a new sample is to bo Installed or use it to integrate longer thon 

the sample rate clock settings allow. If pressed while the stepper motor Is 

indexing, the sample wheel will continue to the next position. The stepper 

motor las 15® indexing increments, thus throe motor clock pulses are 

required to index tho sample v/heel to the next opm’tui s pcsition. 

When the Interrupt switch is deactivated, the sample wheel will 

ad*/ance to a new position and continue ct the selected sample rate. 

If the Reset sv/itch is actuated, the stepper motoi* will index until 

the " 0 " position is reached. The storage register and tho position data counter 

will be reset to zero. Therefore, by using the reset end/ or the Interrupt switches 

the operator may mcnually control the eporction and select and mcintain ony 

posilion as long os desired. The front positional information as vrell os 

visual display of the J , and J / J rc-Mo values provide a functionol instrument 

o no 

which is ready to use. Anolog outputs for J , J andj /j ore provided. The 

on no 

roar panel provides for the pow«' supply input of + 28 VDC , protection fjses, 
digitei outputs and the OEM module interfacing cormector. 
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C ) POWER SUPPLY 

The OEM-1 requires + 5 V, + 15 V, - 15V, ond il;r> incoming + 28 VDC 
for operation. The -t 5 V and ^ 15 V sources are generated and regulated by 
PCB-079. The board provides stable DC outputs with line ond load regulotlcn 
of about 0,01% on ail outputs. Both the ± 15 VDC outputs are capable of 
supplying 100 mA, whereas the + 5 VDC output can supply up to 2 A, The 
- 15 VOC output is achieved by utilLIng a 10 kHz oscilictor which drives 
an inverter transformer. The output of this transformer is rectified, filtered 
and regulated ot - 15 VDC, The + 5 VDC and + 15 VDC are curreiii limited 
at 2 A and 100 mA respectively. 
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IV ) OPERATING INSTRUCTIONS 
A ) FRONT PANEL 

The front panel contains the control switches, the position, ovcrlood 
and error indicators, the digital dispio/, ...a signal input, the chopper monitor 
output, and ’•hrca analog output monitors. Each of these furjctions will be 
discussed in the following text. 

Power On; This switch applies the + 28 VDC to the system. No warm- 
up time is required. 

Reset; This switch when actuated will cause the sample wheel ho index 

continuously until the I wheel position is detected. When the 1 position is 

o c 

reached, the sample sheel vrill pi«;ceed at a rate governed by the Sample Time 
sw?" h. 

Tho Reset Light will come on when the power is initially affiled to the 

system unless the sample wheel is already in the X position. Therefore, the 

o 

OEM-1 v/ill command the sample wheel to seek out the J position when 

o 

the unit is first turned on or whenev®^ this switch is actuated. 

Interrupt; This switch can be used to stop the sample wheel Indefinitely 
at any position desired. If actuated, however, during an indexing cycle, the 
sample wheel will continue the next position and then stop. This function 
allovrs for sample replacement or longer integration times than provided by the 


is 


QKHjJy 
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front panel Sample Time switch. When this switch is deactivated, the sample 

wheel will immediately advance to the next position, if this switch is depressed 

after the reset command is initiated, thej position will be reached and 

o 

maintained. To index to, and hold the next position, s'ruply deoctivate the 
Interrupt switch and immediately activcie it ogoin. 

Sample Timer ( seconds ) t This rotary sv/itch selects the intC;grGtion time 
of the sample position. The times provided are 1, 2, 5, 10,20, and 50 seconds. 
The timer starts when the sample wheel reaches a new cpperture position. At 
the end of the timer cycle, a data ready strobe Is generated and " ANDed " 
with the DVM data ready TTL level. This ANDed date ready signal is provided 
at the digital output conne::tor. The sample wheel indexes to a new position 
at the end of the timer cycle. 

Position Indicators: There are eight LED indicators that show the wheel 

position. When the Reset light is on, these LED's may be invalid. However, 

when the J position is reached the “ 0 “ light will illuminate, thus resetting 
o 

the position counter to the proper state. As the sample wheel indexes, these 

LED's will sequentially illuminate to show the correct sample position. The 

position is also available in BCD format c:t the CP2 connector on the rear panel . 

Digital Display: This 3-1/2 digit DVM has a full scale sensitivity of 

i 19.99 V. The decimal point is fixed between the first and second MSB 

digits, e.g. 1 .000. In the J position the DVM roods the !oc!<-in output 

o 

directly. The J signal should be as close to + 10 V as possible for maximun 


ORIGINAL PAGB“J| 
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ratio accuracy. In the J. J_ positions, the ratio J / J is displayed 
where n = 1 -* 7. The DVM display is provided in BCD, TTL compatabie 
levels at CP2 on the rear panel . The DVM data ready strobe is also provided 
if readings at the DVM reading rote are <tesired. 

Overload ; This LED indicator wt'i come on if the signal input exceeds 
+ 10 VDC. The overload conditions is also available in dig-tal form at CP2 
on the rear panel . 

Error; This LED indicator will illuminate if the signal is greater 
than the clear aperture position signal . This function is also avoilable in 
digital 1 FL compatabie form at CP2 on the rear panel . 

Signal Input; This floating BNC is to be cwinected to the NASA supplied 
locl:-in amplifier. The output of the lock-in amplifier should be close to + 10 V 
in the position for the best ratio accuracy. The overload light will come on 
if the input voltage exceeds +10V. Do not apply a negative input polarity. 

Chopper Monitor ; This floating BNC provides the chopper reference for 
the lock-in amplifier. The output Is 50% duty cycle and is a TTL output level . 
This floating BNC provides on analog output of the stored 

signal. This signal remains stable over the complete sample wheel indexing 

cycle. When a new J position is reached, this J signal level may change 

o o 

to correspond to the new I signal level. Do not load this output down, use 

o 

equipment with at least 10 kohm input impedarwe when measuring this output. 
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J : This floating BNC connector essaitiolly provides the lock-ln output 

( some os signal input ) signal at the front panel . Howe/er^ this output is 

after the buffer amplifier and is the exact voltage that is applied to the 

analog divider circuitry* The signol input and the J output will vary by 

n 

the amount of offset and attenuation contributed by the buffer amplifier. 

Use at least 10 kotwn input impedance measuring equipment. 

J ^ : This floating BNC provides the output directly from the 

analog divider. This analog signal is directly cot^led internally to the 
DVM in the -» ly positions. Use at least 10 kohm input impedance 
measuring equipment. 

B ) BACK PANEL 

The back panel provides the input power connections, fuses, and the 
connectors for digital outputs and OEM housing int^facing. Each will be 
briefly dis*:ussed. 

Input Power Barrier Strip ; The OE-V;-l requires an + 28 VDC input. 

A two termirKil barrier strip is provided to interface the OEM-1 to an external 
power supply. Make sure the external supply is properly connected, otherwise 
damage to the OEM-1 may result. 

FI ; This 5A fuse is the main line fuse and prot«cCts the OEM-1 from 
system overloads and short circuits. 
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This 1/2 A fuse protects the chopper motor, 

F3; This 1-1/2 A fuse protects tho DC power supply PCB-078. 

F4 : This 1/4 A fuse protects the photomultiplier tube power supply, 

CPI: TIms 24 pin cannon connector provides ell the interfacing necessary 
between the sranple wheel assembly and the OEM-1 electronic chassis. 
See Table I for the pin assignments. 

CP2: This 24 pin ribbon connector provides all the BCD, TTL 
co^l^)atible data line necessmy to interface with ttie extemal perifrfierai 
equipment. See Table II for the pin assignments. 
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V) CAUBRATION PROCEDURE 

A) SAAHPLE TIMER CALIBRATION 

There are six single turn trim-pots cn the sequencer and controller 
printed circuit board, PCB-078, which allow calibrating the sample timer. 
The trimpots are labelled " IS ” through " SOS “ correqxxiding to their 
respective timer positions. To calibrate, follow this procedure: 

i ) Using on oscilloscope of theinterval counter, look at 

pin 9 of U1S, and pin 3 of US. 

ii } Select the desired sample timer position end allow the sample 

wheel to index. Adjust the appropriate trim-pot so that the 
time between the pulses at these pins corresponds to the 
selected time position. 


B) CHOPPER SPEED ADJUSTMENT 

The chopper speed adjustment Is located on the ” Anolog Divider 
and Chopper ” printed circuit board, PCB-080. Follow this procedure to 
adjust the chopper speed. 

i ) Remove the power supply printed circuit board, PCB-079, 
for occess to the speed adjustment. 
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I } con't 

McAe sure tNs board Is s up port e d and insulated from the 
surrounding circuitry so it ck>es not short out. 
ii ) Adjust trim-pot labelled " H41, Chop. Rate " on PCB-060 
while observing the chopper monitor BNC output. If this 
poi is adjusted to an excessively low speed, the chopper 
wheel will pulse irratically, if adjusted too high, the speed 
regulation will be affiecfed. A chopping frequency of obout 
15 Hz is desired for proper stability. 


C ) DAC OFFSET AND FULL SCALE ADJUSTMENT 


These adjustments also include the DAC output amplifier balance 
adjustment. Follow these steps for correct DAC adjustments. 

i ) Remove the power supply board, PCB-079, for access to the 
DAC and the trim-pots, insulate this board from the 
surrounding circuitry. 


ii ) Allow the sample wheel to index to the j position. Actuate 

o 

the interrupt switch so thot the wheel con be manually turned 
for the following steps. 

iii ) With the sample wheel in the J position, check pins 12, 13, 

o 

14, 15 cf U3, U4 and U5 and pin 15 of U2 to mc':e sure the 


- 17 - 



ADVANCED KINETICS, INC. 


storage resistors ore reset to zero. If they cee, use a 4*1/2 

digit DVM with a resolution erf 100 |iV and observe pin 30 of 

3*1/2 digit DAC . This DAC output con be zeroed by 

odjusting the trimpot labeled ” R4, Offset Ad{. ". Adjusr 

R4 so that the DAC is os near to zero as possible. Connect the 
DVM common lead to the (molog ground on PC6*060. 

iv ) Wirti the DAC zeroed as close to zero os possible, observe 
Hie output of U6 at Pin 6. Adfust the trim*pot labelled 
* U6 Bai . " so that it reods the same as pin 30 of the DAC . 
Thus, pin 6 U6 should also read very close to zero volts. 

V ) With a stable external power supply . apply + 10.00 VDC to 
the signal input BNC. The DVM should read 1 .000 
( corresponding to + 10.00 V ). McAe sure the DVM reads 
exactly 1 ,000. Now, manually turn the sample wheel to tlie 
position. Pin 15 of U2 should now be a logic 1, and 
pins 12, 13, 14 and 15 of U3, U4 and U5 should be a logic 
0. Adjust the trim-pot labelled " R5, F.S, Adj. “ reads 
+ 10.000 V on the 4-1/2 digit DVM. 
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VI ) TROUBLESHOOTING PROCEDURE 

A few brief suggestions listed below may help in locating system problems. 

This list is not intended to cover all the possible symptoms and causes, but it should 
cover some of the most likely ones. Refer to the indicated schematics when specified. 
All voltages are referred to chassis common. 

SYMPTOM PROBABLE CAUSE & SOLUTION 


1 ) 

No system power 

0 ) 

Check FI and replace if necesKiry. 
Investigate the cause of failure. 



b) 

Make sure the input DC 1 ines are 
properly connected. 

2) 

The position indicators show 
the wrong position 

a) 

If the wheel is obstructed this will 
cause a wrong count. 



b) 

A varying + 28 VDC input moy 
slow the stepper motor sufficiently 
to cause timing problems. Use a 
solid -r 28 VDC source. 

3) 

The son pie timer is not 
calibrated. 

n ) 

Rccali'croto as discussed in 
Chapter V, A, 

4) 

The DVM ratio readout is in 
error and/ or may exceed 
1.000. 

a ) 

At small J signal input levels 
the DAC accuracy will reduce 
the accurcKy of the ratio measure- 
ment. For the best accuracy, 
keep the J signal level os close 
to + 1 0 V as possible . 



b) 

The occuracyof the analog 
divider falls off steeply for J 
<100 mV. ® 


- 19 - 


ADVANCED KINETICS, INC. 


5) 

The chopper rate is irratic 

a ) 

if the cho|:^r rate trim-pot 


or drifts randomly 


R41 on PCIhOBO is adjusted too 
low or too high a loss of regulatio'-. 
will occur. Select a rate of 
about 15 Hz. 



b) 

A rapidly vorying + 28 VDC 
input may cause random variations 
in the cheeping frequency. 

6) 

The rctio output inaccuracy 
seems to be excessive 

a ) 

Recalibrate the DAC and its 
associated amplifier U6, by the 
procedure discussed in Chapter 

v,c. 



6) 

For best results, keep the J 
signal level as close to + id^V 
as possible. 

7) 

The chopper motor is 
not running 

a) 

Check F2 

8) 

No Photomultiplier output 

a ) 

Check F4 


is detectable 

b) 

Do not domoge the PMT by 
flooding it excessively with the 
lamp source* 

9) 

The stepper motor does not 

a ) 

Tighten the set-screws in the 


stop at the correct wheel 


shaft-to-wheel coupler assembly 


position ( detent ) 

b) 

Adjust the detent to match the 
sample wheel grooves 



c ) 

Adjust the pulse width of U13 




Tyy = l.l (R49) (C33)sothat 
the trailing edge of the pulse 




occurs after the sample wheel 
stops oscillating (after being 
pulsed ) and before the next 
motor step command is determiner 
by U13 Pin 5. 
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TABLE I 

CP 1, OEME TO OEMCP INTERFACE 


PIN * 

A 

B 

C 

D 

E 

F 

G 

iH 

J 

K 

L 

M 

N 

P 

G. 

R 

S 

T 

U 

V 

w 

X 

Y 

z 


FUNCTION 


Open 

Open 

Open 

Open 

Chopper LED Anode 

Chopper LED Cathode & 

Chopper Photo-transistor emitter 

Chopper Photo-transistor collector 

Photomultiplier P.S . + 28 V 

Photomultiplier P.S.; Ground 

J LED Anode 
o 

J LED Anode 
n 

J LED cothodes & J 
PRoto-PransIstw emitters ° ” 

I Photo-transistor col lector 
o 

Photo-transistor collector 
Open 
Ground 
Ground 
Ground 

Chopper motor shield return 
Stepper motor shield 
Chopper motor ( L ) 

+28 VDC Chopper motor ( H ) 
+28VDC Stepper Motor ( H ) 
Stepper Motor ( L ) 


ADVANCED KINETICS, INC 


TABLE II 

CP2, DIGITAL OUTPUTS 


PIN * FUNCTION 


1 

Data Roady ( OEM 4- DVM ) 

2 

Position BCDt 4 

3 

Position BCD: 2 

4 

Position BCD: 1 

5 

Error 


6 

Analog Overload 

7 

ksod Enable 

8 

Data Ready ( DVM ) 

9 

+ Polarity 

10 

DVM Overflow 

11 

BCD: 

1000 

12 

BCD: 

800 

13 

BCD: 

400 

14 

BCD: 

200 

15 

BCD: 

100 

16 

BCD: 

80 

17 

BCD: 

40 

18 

BCD: 

20 

19 

BCD: 

10 

20 

BCD: 

0 

21 

BCD; 

4 

22 

BCD: 

2 

23 

BCD: 

1 

24 

Digital Ground 


preceding page blank not FWm 



CHOPPtR MONITOR 


c ncppaig 
rsfe 
defector 


WVB8 


phofodetec fcr 


SAMPLE 

WHEEL 


STEPPER 

MOTOR 


detector 

power 


TO BE SUPPLIED 
BY NASA. 


PC SIT tot. 
INDICATQH 


DECODEfi- DRIVER 


DECADE CCOMER 


STEP PER 
MPTCR 

DRi VER 


SYSTEM SEQUENCER <S CONTROLLER 


54Wflf 

(SECOi 


mo tor 
maex 
deck 


INTEPRUP 


RESET 

ORIGINAL PAGE iS 
OF POOR QUALITY 


>LDOUX ERAJIB 

































rn'^r 


^uPiE time 
(SErONLK.) 


DIQ>ITAL OUTPUTS 
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MOLLET 


OA TM, *j-l5-7i |^*»o-«ctno. /O 54 -303 | p.kvi».d s- 17-75 

OPTICAL EFFECTS MODULE BLOCK 


DIAGRAM, NAS8-3I534 


OltAWINO NUM0BII 

/ 


diSpUy: 1^ -^nf 

A i 




CVERLCAD 


sample 
a 


FOl.nr\TTm 




pnsiticn c^Tj 


ANALOG RATIO 
OUTPUT 


3/k DIGIT 
DK I.TIAL 
VCLTMETER 


A\ALC€ 

DHTOLR 


ANALOG aiTPUT] 
, (stored') j 


















WVN ♦ 


j; DAC OUTPUT 


»Ii)OUXJRAMB f 






INTERRUPT CCf^AMAND 


vV 


K 




Hi 


le 




«»<> 


STEPPER r,/IOTOR CLOCK 


I POSITION SENi>OR 
c 


X- /?£5£T 


SAMPLE RATE CLOCK ; 


IMPOSITION SENSOR I 


DATA READY 


DVM SELECT SNITCH I 


SAMPLE WHEEL 
POSITION 
INDICATORS 


TIME 


t 





I 
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oAT«= 5-/5 -75 ^"o«cTNO: € 54-303 


GEM SEQUENCER TIMING DIAGRAM 



IQIm 










PCYtER ON 


ANAuOC- DA'tDEh 


CHOPPER 







2^ INPUT 


FCWER SUPPLY 








EMR 

photomultiplier 

TUBE ^til0f-09-l5 


HV OUTPUT 


EMR ^€40E-I 

HV PONER supply 

u 

"^hv Jicjust 


28 INPUT 


CHOPPER MOTOR 


INTFRRLIPI 


’ERRUPT 


SAMPuE NHEEL STEPPER 


DFTECICR 


L DETECTOR 










CHOPPER 


3 '/z DIGIT DVM 


(nE*/PCKT' lab. *25S-C4) 

±I9.99V F.S. 




POWER SUPPLY 


C€M SAMPL 
















-NHEE. SUPPtR 


PC3ITI0N 


CHOPPER 
Dl r ECTOR 


C£M SAK1PLE 'HHEEL HOUSING ASSEMBLY 


•«AWM mr MCiLET 


CEM '/FIRING SCHEMATIC 






wnm 






















INKtT 

(i'fj/erfer) 


■¥28V INPUT 


i28V INPUT 


CIRCUIT 

COMMON 


Q3 IS MOUi 
PCB-C79 ^ 
HEATSINK. 


77-TT 








0 4-5VDC 


i 03 IS MCJHTED CfF 
PCB-079 0/V M EXT. 
J HEATSINK. 


^-I5VDC 


-I5VDC 


1231 VICTOIIA ST. COSTA MESA 


MOLLET 


^'ULUOlrr FRAin| 


OEM f 

KiWER SUPPLY 

i 

PCB-079 

^rEM) 

4 












F0LD0Ui;^@4Mfl I 


ANALOG INPUT 


ORIGINAL PAGl^ 
OF POOR QUALM 


DVM INPUT CONTROL 


I OU'^PUT 


U5 

1 

! 

w 

1 


1 


1 /o 






















ANALOG 


cur PUT TO DVM 


ANALOG OUT 


TO OVERLOAD UD 


■ DK^IAl 01 it PUT: 

B ANALOG OVERLOAD 


m 'C EhkOR LtU 
■ OUIP’V 


I RROh 


DIGITAL 

Circuit 


H5VDC 


-P^O-h^VOC 

AN/sLOr^ 

-9l9^CjPailT i OMhfT^N 

-mip) 

-MT +2fvDC ; TO 

chopper motor 







'HQPPtR OPTICA 
SWITCH 


CHOPPER COUNTER RESET 


CHOPPER MONITOR 















CHcrriNG ' 
mi£ ^ 


ADVANCED K 

1231 VICTORh 


CONTROLLt 
















• DK41AL OUTPUT: 

B ANALCX, OVERLOAD 


m 70 Ehh'OR LED 

• L MAZA..-V, OuTP n 
0^ ' 


I ivgita: <yirp[r 
^ l fiPOh 


digital 

Circuit comm^'n 


H5VDC 


ibVDC 


-m^o-^^iVDC 

ANAi Cc. 

9 '^Ci Ran T 

m7 -^-2EVDC j TO 

CHOPPER MOTOR 


e re CHOf PER 

MOTOR 


99 GRa/ND RETURN 
^'OR CHOPPER 
MOTOR 


CH OPPUSG \ 
-BATg 4 


I / XT. CHOPPER 
S SPEED ADJ, 


R57 

-vWV- 


OMAWM mrMCLL E T 


ANALOG DIVibEA d CHOPPER 


CONTROLLER 


FOLDOUT 


SCALKi 

APPNOVXO BYi ^ ^ f ^ i_ 

oAT«.- IO-2E-7b 

PAOJKCT NO> lO 54 — 503 



L DETECTOR 


I DETECTOR 


T V 5/1 

* .i 1 

I +-'^4 

T- 

— ; 

i4 ^ 


tfciiyi, 

















7 LPcsniofi 
■ )BCD OUTPUl 
[l^to«rror ted 

deck 


DATA AhAbf 




p 



_J 


?tr^ 

D643 


*5 


:n 

1 

— ♦ 









B^HTmSSHI 






^ 1 1 »" ”^,’' ■ 




mm^ A/i~i^PJ?3PS* 




: (-' 
- dri 

6 * 

.cd(?r- 

ver 

f 

L_ _i 











PCWFf^ nr, RtSET 


quauty 


CHOPPER COUNTER RESET— 


FOUX)m: gKAMH V 
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